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Abstract	 ﾠ
	 ﾠ
Telepathology	 ﾠhas	 ﾠgrown	 ﾠimmensely	 ﾠdue	 ﾠto	 ﾠrapid	 ﾠadvances	 ﾠin	 ﾠ
information	 ﾠ and	 ﾠ technology.	 ﾠ It	 ﾠ has	 ﾠ a	 ﾠ wide	 ﾠ variety	 ﾠ of	 ﾠ
applications	 ﾠ especially	 ﾠ in	 ﾠ the	 ﾠ developing	 ﾠ world,	 ﾠ namely	 ﾠ for	 ﾠ
remote	 ﾠ primary	 ﾠ diagnosis,	 ﾠ specialist	 ﾠ referrals,	 ﾠ secondary	 ﾠ
opinions,	 ﾠ remote	 ﾠ teachings	 ﾠ and	 ﾠ in	 ﾠ research.	 ﾠ Basic	 ﾠ
infrastructure	 ﾠ and	 ﾠ skilled	 ﾠ and	 ﾠ experienced	 ﾠ staff	 ﾠ are	 ﾠ the	 ﾠ
prerequisites	 ﾠfor	 ﾠits	 ﾠsuccessful	 ﾠimplementation.	 ﾠ
Socio-ﾭ‐economic	 ﾠdifferences	 ﾠin	 ﾠdeveloping	 ﾠnations	 ﾠresult	 ﾠin	 ﾠa	 ﾠ
chaotic	 ﾠscenario	 ﾠso	 ﾠthat,	 ﾠthe	 ﾠadvanced	 ﾠareas	 ﾠhave	 ﾠexpertise,	 ﾠ
while	 ﾠrural	 ﾠand	 ﾠremote	 ﾠareas	 ﾠremain	 ﾠdeprived.	 ﾠTelepathology	 ﾠ
has	 ﾠthe	 ﾠpotential	 ﾠto	 ﾠbridge	 ﾠthis	 ﾠgap.	 ﾠ
This	 ﾠarticle	 ﾠdiscusses	 ﾠhow	 ﾠsuccessful	 ﾠuse	 ﾠof	 ﾠthe	 ﾠinternet	 ﾠfor	 ﾠ
telepathology	 ﾠis	 ﾠbridging	 ﾠthis	 ﾠgap	 ﾠin	 ﾠdeveloping	 ﾠnations	 ﾠand	 ﾠ
thereby	 ﾠ contributing	 ﾠ positively	 ﾠ to	 ﾠ effective	 ﾠ healthcare.	 ﾠ
Possible	 ﾠconstraints	 ﾠto	 ﾠtelepathology	 ﾠand	 ﾠsome	 ﾠsolutions	 ﾠto	 ﾠ
overcome	 ﾠthem	 ﾠare	 ﾠalso	 ﾠdiscussed.	 ﾠ
Key	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 ﾠ Internet,	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 ﾠ Telepathology,	 ﾠ
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 ﾠnations	 ﾠ
	 ﾠ
The	 ﾠinternet	 ﾠis	 ﾠa	 ﾠglobal	 ﾠcooperative	 ﾠnetwork	 ﾠof	 ﾠgovernment,	 ﾠ
corporate,	 ﾠuniversity	 ﾠand	 ﾠprivate	 ﾠcomputers,	 ﾠall	 ﾠcollaborating	 ﾠ
and	 ﾠ communicating	 ﾠ with	 ﾠ each	 ﾠ other	 ﾠ so	 ﾠ as	 ﾠ to	 ﾠ shape	 ﾠ the	 ﾠ
healthcare	 ﾠscenario	 ﾠtoday	 ﾠand	 ﾠdefine	 ﾠthe	 ﾠworld	 ﾠof	 ﾠtomorrow.	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
The	 ﾠ term	 ﾠ “telepathology”	 ﾠ was	 ﾠ coined	 ﾠ in	 ﾠ 1986	 ﾠ by	 ﾠ a	 ﾠ
pathologist	 ﾠDr	 ﾠRonald	 ﾠS.	 ﾠWeinstein,	 ﾠwho	 ﾠis	 ﾠalso	 ﾠknown	 ﾠas	 ﾠ
the	 ﾠ"father	 ﾠof	 ﾠtelepathology".
1	 ﾠ
	 ﾠ	 ﾠ
Providing	 ﾠ pathology	 ﾠ services	 ﾠ from	 ﾠ a	 ﾠ distance	 ﾠ using	 ﾠ
advances	 ﾠ in	 ﾠ the	 ﾠ internet	 ﾠ and	 ﾠ its	 ﾠ applications	 ﾠ in	 ﾠ
telecommunications	 ﾠ is	 ﾠ known	 ﾠ as	 ﾠ telepathology.	 ﾠ Unlike	 ﾠ
routine	 ﾠpathology	 ﾠpractice	 ﾠwherein	 ﾠthe	 ﾠimages	 ﾠare	 ﾠviewed	 ﾠ
directly	 ﾠ through	 ﾠ a	 ﾠ microscope,	 ﾠ in	 ﾠ telepathology	 ﾠ the	 ﾠ
images	 ﾠ are	 ﾠ viewed	 ﾠ on	 ﾠ a	 ﾠ high	 ﾠ resolution	 ﾠ computer	 ﾠ
screen.
2-ﾭ‐5	 ﾠ
	 ﾠ
The	 ﾠbasic	 ﾠrequirements	 ﾠfor	 ﾠtelepathology	 ﾠare:	 ﾠ
1.	 ﾠa	 ﾠmicroscope	 ﾠ(motorised	 ﾠfor	 ﾠdynamic	 ﾠtelepathology);	 ﾠ
2.	 ﾠa	 ﾠhigh-ﾭ‐resolution	 ﾠcamera	 ﾠwith	 ﾠa	 ﾠframe	 ﾠgrabber	 ﾠcard;	 ﾠ
3.	 ﾠinternet	 ﾠaccess;	 ﾠand	 ﾠ
4.	 ﾠa	 ﾠtelepathology	 ﾠworkstation.	 ﾠ
	 ﾠ
Types	 ﾠof	 ﾠtelepathology
2,	 ﾠ3	 ﾠ	 ﾠ
Static	 ﾠtelepathology	 ﾠ–	 ﾠalso	 ﾠknown	 ﾠas	 ﾠ‘store	 ﾠand	 ﾠforward’	 ﾠis	 ﾠ
an	 ﾠapproach	 ﾠin	 ﾠwhich	 ﾠa	 ﾠsection	 ﾠof	 ﾠslide	 ﾠis	 ﾠselected	 ﾠunder	 ﾠ
microscope,	 ﾠits	 ﾠimage	 ﾠacquired,	 ﾠstored	 ﾠand	 ﾠthen	 ﾠall	 ﾠthe	 ﾠ
relevant	 ﾠimages	 ﾠare	 ﾠsent	 ﾠto	 ﾠthe	 ﾠconsultation	 ﾠcentre	 ﾠvia	 ﾠ
the	 ﾠ internet.	 ﾠ Proper	 ﾠ histopathological	 ﾠ diagnosis	 ﾠ is	 ﾠ
possible	 ﾠonly	 ﾠif	 ﾠthe	 ﾠselected	 ﾠdigital	 ﾠimages	 ﾠare	 ﾠfrom	 ﾠthe	 ﾠ
region	 ﾠ of	 ﾠ abnormality.	 ﾠ Thus	 ﾠ there	 ﾠ is	 ﾠ a	 ﾠ possibility	 ﾠ that	 ﾠ
results	 ﾠ might	 ﾠ be	 ﾠ negative	 ﾠ even	 ﾠ if	 ﾠ the	 ﾠ slides	 ﾠ have	 ﾠ
pathology	 ﾠif	 ﾠthe	 ﾠdigital	 ﾠimage	 ﾠis	 ﾠnot	 ﾠobtained	 ﾠfrom	 ﾠa	 ﾠtruly	 ﾠ
representative	 ﾠportion.	 ﾠHence	 ﾠthe	 ﾠperson	 ﾠwho	 ﾠwould	 ﾠbe	 ﾠ
selecting	 ﾠthe	 ﾠregion	 ﾠto	 ﾠbe	 ﾠimaged	 ﾠhas	 ﾠto	 ﾠbe	 ﾠtrained	 ﾠor	 ﾠ
skilled	 ﾠ in	 ﾠ identifying	 ﾠ the	 ﾠ region	 ﾠ of	 ﾠ interest.	 ﾠ In	 ﾠ
underdeveloped	 ﾠ nations	 ﾠ where	 ﾠ there	 ﾠ is	 ﾠ a	 ﾠ dearth	 ﾠ of	 ﾠ
trained	 ﾠ pathologists,	 ﾠ it	 ﾠ is	 ﾠ the	 ﾠ semi-ﾭ‐skilled	 ﾠ laboratory	 ﾠ
technician,	 ﾠ who	 ﾠ has	 ﾠ undergone	 ﾠ some	 ﾠ training	 ﾠ in	 ﾠ
recognising	 ﾠ suspicious	 ﾠ areas	 ﾠ on	 ﾠ the	 ﾠ slide;	 ﾠ who	 ﾠ is	 ﾠ
responsible	 ﾠfor	 ﾠthis	 ﾠselection.	 ﾠIt	 ﾠis	 ﾠhowever	 ﾠbetter	 ﾠto	 ﾠhave	 ﾠ
at	 ﾠ least	 ﾠ trained	 ﾠ medical	 ﾠ graduates	 ﾠ if	 ﾠ not	 ﾠ general	 ﾠ
pathologists	 ﾠto	 ﾠdo	 ﾠthe	 ﾠselection.	 ﾠ
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 ﾠ
Dynamic	 ﾠ telepathology	 ﾠ –	 ﾠ in	 ﾠ which	 ﾠ rapid	 ﾠ virtual	 ﾠ slide	 ﾠ
processing	 ﾠis	 ﾠundertaken.	 ﾠUltra-ﾭ‐rapid	 ﾠvirtual	 ﾠslide	 ﾠprocessing
4	 ﾠ
is	 ﾠvery	 ﾠexpensive.	 ﾠ
	 ﾠ
Hybrid	 ﾠtelepathology
6	 ﾠ–	 ﾠis	 ﾠa	 ﾠweb	 ﾠand	 ﾠemail-ﾭ‐based	 ﾠsystem	 ﾠand	 ﾠ
is	 ﾠa	 ﾠmix	 ﾠof	 ﾠstatic	 ﾠas	 ﾠwell	 ﾠas	 ﾠdynamic	 ﾠtelepathology.	 ﾠ
Image	 ﾠcompression	 ﾠand	 ﾠthe	 ﾠinternet	 ﾠmode	 ﾠof	 ﾠtransmission	 ﾠwill	 ﾠ
not	 ﾠ hamper	 ﾠ the	 ﾠ quality	 ﾠ of	 ﾠ images	 ﾠ if	 ﾠ the	 ﾠ image	 ﾠ is	 ﾠ properly	 ﾠ
chosen	 ﾠ from	 ﾠ an	 ﾠ adequately	 ﾠ stained	 ﾠ good	 ﾠ slide.	 ﾠ Use	 ﾠ of	 ﾠ
adaptive	 ﾠcolour	 ﾠreduction	 ﾠalgorithms	 ﾠto	 ﾠreduce	 ﾠimage	 ﾠfile	 ﾠsize,	 ﾠ
helps	 ﾠthis	 ﾠ	 ﾠtransfer	 ﾠwithout	 ﾠsacrificing	 ﾠquality	 ﾠfor	 ﾠa	 ﾠsuccessful	 ﾠ
telepathology	 ﾠdiagnosis.	 ﾠ
7	 ﾠ
Applications	 ﾠof	 ﾠtelepathology:	 ﾠ
1.	 ﾠ For	 ﾠ primary	 ﾠ consultation	 ﾠ of	 ﾠ cytology	 ﾠ or	 ﾠ histopathology	 ﾠ
specimen	 ﾠ –	 ﾠ this	 ﾠ could	 ﾠ be	 ﾠ in	 ﾠ the	 ﾠ pre-ﾭ‐operative	 ﾠ or	 ﾠ post-ﾭ‐
operative	 ﾠstage.	 ﾠ
2.	 ﾠFor	 ﾠsecondary	 ﾠopinion	 ﾠin	 ﾠdifficult	 ﾠor	 ﾠambiguous	 ﾠcases.	 ﾠ
3.	 ﾠFor	 ﾠintraoperative	 ﾠconsultation	 ﾠe.g.	 ﾠfrozen	 ﾠsection	 ﾠanalysis	 ﾠ
to	 ﾠ decide	 ﾠ the	 ﾠ extent	 ﾠ of	 ﾠ surgery.	 ﾠ This	 ﾠ requires	 ﾠ dynamic	 ﾠ
telepathology	 ﾠ and	 ﾠ is	 ﾠ currently	 ﾠ only	 ﾠ available	 ﾠ in	 ﾠ developed	 ﾠ
nations
5,	 ﾠ8	 ﾠprimarily	 ﾠbecause	 ﾠof	 ﾠthe	 ﾠhigh	 ﾠcosts	 ﾠinvolved.	 ﾠ	 ﾠ
4.	 ﾠRetro	 ﾠconsultation	 ﾠ–	 ﾠpathologists	 ﾠin	 ﾠdeveloped	 ﾠnations	 ﾠwho	 ﾠ
have	 ﾠan	 ﾠexcessive	 ﾠworkload	 ﾠand	 ﾠget	 ﾠlucrative	 ﾠpayments	 ﾠfor	 ﾠ
their	 ﾠ opinion,	 ﾠ accept	 ﾠ all	 ﾠ specimens	 ﾠ and	 ﾠ outsource	 ﾠ them	 ﾠ to	 ﾠ
pathologists	 ﾠ in	 ﾠ developing	 ﾠ nations	 ﾠ at	 ﾠ a	 ﾠ lesser	 ﾠ pay	 ﾠ package,	 ﾠ
who	 ﾠwork	 ﾠon	 ﾠthe	 ﾠmaterial	 ﾠand	 ﾠsend	 ﾠreports	 ﾠto	 ﾠthe	 ﾠoriginal	 ﾠ
pathologist	 ﾠ in	 ﾠ the	 ﾠ developed	 ﾠ nation.	 ﾠ This	 ﾠ report	 ﾠ is	 ﾠ then	 ﾠ
modified	 ﾠ and	 ﾠ signed	 ﾠ by	 ﾠ the	 ﾠ pathologist	 ﾠ in	 ﾠ the	 ﾠ developed	 ﾠ
nation.	 ﾠThe	 ﾠprocess	 ﾠenriches	 ﾠboth	 ﾠteams;	 ﾠprovided	 ﾠlegal	 ﾠissues	 ﾠ
concerning	 ﾠappropriate	 ﾠpractice	 ﾠand	 ﾠlicensing	 ﾠare	 ﾠaddressed.	 ﾠ
This	 ﾠtrend	 ﾠis	 ﾠespecially	 ﾠseen	 ﾠin	 ﾠteleradiology.
9	 ﾠ
5.	 ﾠFor	 ﾠpreparing	 ﾠa	 ﾠworldwide	 ﾠknowledge	 ﾠdatabase.	 ﾠ
6.	 ﾠFor	 ﾠteleconferencing	 ﾠvarious	 ﾠsoftwares	 ﾠavailable	 ﾠon	 ﾠthe	 ﾠ	 ﾠ
web.	 ﾠImageScope
10	 ﾠis	 ﾠhigh-ﾭ‐performance	 ﾠsoftware	 ﾠfor	 ﾠ	 ﾠ
viewing	 ﾠdigital	 ﾠslides	 ﾠcreated	 ﾠby	 ﾠthe	 ﾠScanScope	 ﾠslide	 ﾠscanner.	 ﾠ	 ﾠ
It	 ﾠhas	 ﾠtremendous	 ﾠadvantages	 ﾠsuch	 ﾠas:	 ﾠ
ﾧ  Instant	 ﾠ pan	 ﾠ and	 ﾠ zoom	 ﾠ facility	 ﾠ to	 ﾠ any	 ﾠ region	 ﾠ and	 ﾠ
magnification	 ﾠof	 ﾠa	 ﾠmulti-ﾭ‐gigabyte	 ﾠdigital	 ﾠslide.	 ﾠ
ﾧ  Viewing	 ﾠ of	 ﾠ multiple	 ﾠ digital	 ﾠ slides	 ﾠ concurrently	 ﾠ in	 ﾠ
synchronized	 ﾠwindows.	 ﾠ
ﾧ  Applying	 ﾠ image	 ﾠ enhancements,	 ﾠ in	 ﾠ real-ﾭ‐time,	 ﾠ for	 ﾠ
contrast,	 ﾠbrightness	 ﾠand	 ﾠgamma.	 ﾠ
ﾧ  Integration	 ﾠwith	 ﾠAperio	 ﾠsoftware	 ﾠfor	 ﾠremote	 ﾠviewing,	 ﾠ
authoring	 ﾠannotations,	 ﾠdigital	 ﾠslide	 ﾠconferencing,	 ﾠand	 ﾠ
image	 ﾠanalysis.	 ﾠ
ﾧ  Using	 ﾠ the	 ﾠ Image	 ﾠ Quality	 ﾠ (IQ)	 ﾠ feature	 ﾠ to	 ﾠ optimize	 ﾠ the	 ﾠ
appearance	 ﾠof	 ﾠyour	 ﾠdigital	 ﾠslides	 ﾠbased	 ﾠon	 ﾠtheir	 ﾠstaining.	 ﾠ
ﾧ  Using	 ﾠ the	 ﾠ annotations	 ﾠ summary	 ﾠ view	 ﾠ window	 ﾠ to	 ﾠ
perform	 ﾠquick	 ﾠand	 ﾠeasy	 ﾠanalysis	 ﾠof	 ﾠIHC	 ﾠdigital	 ﾠslides.	 ﾠ
ﾧ  Enables	 ﾠ the	 ﾠ recording	 ﾠ and	 ﾠ replaying	 ﾠ of	 ﾠ tracks	 ﾠ
showing	 ﾠyour	 ﾠmovement	 ﾠthrough	 ﾠa	 ﾠdigital	 ﾠslide.	 ﾠ
Digital	 ﾠ Slide	 ﾠ Conferencing
10	 ﾠ using	 ﾠ ImageScope	 ﾠ enables	 ﾠ
multiple	 ﾠ parties	 ﾠ to	 ﾠ simultaneously	 ﾠ and	 ﾠ synchronously	 ﾠ
view	 ﾠan	 ﾠimage	 ﾠfrom	 ﾠanywhere.	 ﾠWith	 ﾠImageScope	 ﾠand	 ﾠan	 ﾠ
internet	 ﾠconnection,	 ﾠusers	 ﾠcan	 ﾠconnect	 ﾠto	 ﾠan	 ﾠAperio	 ﾠDSC	 ﾠ
server	 ﾠto	 ﾠcreate	 ﾠa	 ﾠconference	 ﾠsession	 ﾠor	 ﾠjoin	 ﾠan	 ﾠexisting	 ﾠ
session.	 ﾠ The	 ﾠ ImageScope	 ﾠ standard	 ﾠ tools	 ﾠ are	 ﾠ available	 ﾠ
during	 ﾠ digital	 ﾠ slide	 ﾠ conferencing,	 ﾠ allowing	 ﾠ for	 ﾠ easier	 ﾠ
collaboration	 ﾠbetween	 ﾠremote	 ﾠusers.	 ﾠUsers	 ﾠcan	 ﾠtake	 ﾠturns	 ﾠ
controlling	 ﾠ the	 ﾠ session;	 ﾠ assigning,	 ﾠ relinquishing	 ﾠ or	 ﾠ
requesting	 ﾠthe	 ﾠconference	 ﾠlead. 
7.	 ﾠ For	 ﾠ reference	 ﾠ during	 ﾠ reporting
11	 ﾠ –	 ﾠ due	 ﾠ to	 ﾠ oceanic	 ﾠ
information	 ﾠ on	 ﾠ surgical	 ﾠ pathology,	 ﾠ the	 ﾠ pathologists	 ﾠ rely	 ﾠ
on	 ﾠ user-ﾭ‐friendly	 ﾠ and	 ﾠ quick	 ﾠ information	 ﾠ sources	 ﾠ to	 ﾠ find	 ﾠ
details	 ﾠ during	 ﾠ daily	 ﾠ reporting.	 ﾠ Due	 ﾠ to	 ﾠ its	 ﾠ speed	 ﾠ and	 ﾠ
advanced	 ﾠsearching	 ﾠcapabilities;	 ﾠthe	 ﾠinternet	 ﾠis	 ﾠgradually	 ﾠ
replacing	 ﾠ the	 ﾠ dependence	 ﾠ on	 ﾠ printed	 ﾠ textbooks	 ﾠ for	 ﾠ
reference.	 ﾠ
Analyses	 ﾠof	 ﾠsome	 ﾠtelepathology	 ﾠsites	 ﾠ
1.	 ﾠTelepathology	 ﾠon	 ﾠthe	 ﾠSolomon	 ﾠIslands
6,	 ﾠ12	 ﾠ	 ﾠ	 ﾠ
The	 ﾠ National	 ﾠ Referral	 ﾠ Hospital	 ﾠ in	 ﾠ Honiara,	 ﾠ Solomon	 ﾠ
Islands,	 ﾠhas	 ﾠused	 ﾠan	 ﾠinternet-ﾭ‐based	 ﾠsystem	 ﾠin	 ﾠSwitzerland	 ﾠ
for	 ﾠ telepathology	 ﾠ consultations	 ﾠ since	 ﾠ September	 ﾠ 2001.	 ﾠ
They	 ﾠ employed	 ﾠ iPath;	 ﾠ a	 ﾠ hybrid	 ﾠ web	 ﾠ and	 ﾠ email-ﾭ‐based	 ﾠ
telemedicine	 ﾠ system	 ﾠ developed	 ﾠ at	 ﾠ the	 ﾠ University	 ﾠ of	 ﾠ
Basel
12	 ﾠ to	 ﾠ perform	 ﾠ333	 ﾠconsultations	 ﾠover	 ﾠtwo	 ﾠyears	 ﾠin	 ﾠ
which	 ﾠ 94%	 ﾠ of	 ﾠ cases	 ﾠ could	 ﾠ be	 ﾠ diagnosed	 ﾠ by	 ﾠ a	 ﾠ remote	 ﾠ
pathologist.	 ﾠ A	 ﾠ computer-ﾭ‐assisted	 ﾠ ‘virtual	 ﾠ institute’	 ﾠ of	 ﾠ
pathologists	 ﾠ was	 ﾠ established.	 ﾠ This	 ﾠ reduced	 ﾠ the	 ﾠ median	 ﾠ
time	 ﾠfrom	 ﾠsubmission	 ﾠof	 ﾠthe	 ﾠrequest	 ﾠto	 ﾠa	 ﾠreport	 ﾠfrom	 ﾠ28	 ﾠ
hours	 ﾠ to	 ﾠ 8.5	 ﾠ hours	 ﾠ for	 ﾠ a	 ﾠ preliminary	 ﾠ diagnosis	 ﾠ and	 ﾠ 13	 ﾠ
hours	 ﾠfor	 ﾠa	 ﾠfinal	 ﾠreport.	 ﾠA	 ﾠfinal	 ﾠreport	 ﾠwas	 ﾠpossible	 ﾠin	 ﾠ77%	 ﾠ
of	 ﾠall	 ﾠsubmitted	 ﾠcases.  
 
2.	 ﾠTelepathology	 ﾠin	 ﾠBangladesh
13	 ﾠ	 ﾠ
I-ﾭ‐Path,	 ﾠa	 ﾠgroup	 ﾠof	 ﾠpathologists	 ﾠfrom	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠ	 ﾠ
Basel	 ﾠalso	 ﾠcovered	 ﾠthe	 ﾠrequest	 ﾠfor	 ﾠa	 ﾠsecond	 ﾠopinion	 ﾠfrom	 ﾠ	 ﾠ
the	 ﾠDepartment	 ﾠof	 ﾠPathology	 ﾠUniversity	 ﾠof	 ﾠDhaka,	 ﾠ	 ﾠ
Bangladesh	 ﾠfrom	 ﾠthe	 ﾠbeginning	 ﾠof	 ﾠ2002	 ﾠand	 ﾠgave	 ﾠ	 ﾠ
satisfactory	 ﾠresults	 ﾠat	 ﾠan	 ﾠaffordable	 ﾠcost.	 ﾠ	 ﾠ
	 ﾠ
3.	 ﾠTelepathology	 ﾠin	 ﾠCambodia
13	 ﾠ	 ﾠ
This	 ﾠwas	 ﾠstarted	 ﾠby	 ﾠDIAGAID	 ﾠa	 ﾠThai	 ﾠ–	 ﾠGerman	 ﾠgroup	 ﾠof	 ﾠ	 ﾠ
pathologists	 ﾠestablished	 ﾠin	 ﾠ2002	 ﾠat	 ﾠSihanouk	 ﾠHospital	 ﾠ	 ﾠ
Center	 ﾠof	 ﾠHope	 ﾠ(SHCH)	 ﾠin	 ﾠPhnom	 ﾠPenh.	 ﾠ
	 ﾠ
4.	 ﾠTelepathology	 ﾠin	 ﾠIndia	 ﾠ 
This	 ﾠhas	 ﾠgrown	 ﾠrapidly	 ﾠdue	 ﾠto	 ﾠgrowth	 ﾠin	 ﾠthe	 ﾠinformation	 ﾠ	 ﾠ
and	 ﾠtechnology	 ﾠsector	 ﾠand	 ﾠwidespread	 ﾠavailability	 ﾠof	 ﾠthe	 ﾠ	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2011,	 ﾠ4,	 ﾠ11,	 ﾠ592-ﾭ‐595]	 ﾠ
	 ﾠ
	 ﾠ
594	 ﾠ
internet.	 ﾠA	 ﾠstatic	 ﾠtelepathology	 ﾠlink	 ﾠwas	 ﾠestablished	 ﾠ	 ﾠ
between	 ﾠurban	 ﾠMumbai’s	 ﾠTata	 ﾠMemorial	 ﾠHospital	 ﾠand	 ﾠa	 ﾠ	 ﾠ
rural-ﾭ‐based	 ﾠNargis	 ﾠDutt	 ﾠMemorial	 ﾠCancer	 ﾠHospital,	 ﾠfrom	 ﾠ2000	 ﾠ	 ﾠ
onwards.
14	 ﾠOf	 ﾠthe	 ﾠ	 ﾠ299	 ﾠstatic	 ﾠtelepathology	 ﾠconsultations	 ﾠin	 ﾠa	 ﾠ	 ﾠ
period	 ﾠof	 ﾠthree	 ﾠ	 ﾠyears	 ﾠup	 ﾠto	 ﾠDecember	 ﾠ2004,	 ﾠconcordance	 ﾠfor	 ﾠ	 ﾠ
tele-ﾭ‐surgical	 ﾠpathology	 ﾠwas	 ﾠ96%;	 ﾠ48%	 ﾠof	 ﾠcases	 ﾠwere	 ﾠreported	 ﾠ	 ﾠ
within	 ﾠeight	 ﾠhours	 ﾠ(a	 ﾠsingle	 ﾠworking	 ﾠday)	 ﾠand	 ﾠ91%	 ﾠof	 ﾠcases	 ﾠ	 ﾠ
within	 ﾠthree	 ﾠdays.	 ﾠ
	 ﾠ
Digital	 ﾠslide	 ﾠconferencing
	 ﾠ15	 ﾠ	 ﾠ
In	 ﾠIndia	 ﾠtelepathology	 ﾠis	 ﾠeven	 ﾠbeing	 ﾠused	 ﾠfor	 ﾠpre-ﾭ‐conference	 ﾠ
displays	 ﾠ of	 ﾠ pathology	 ﾠ slides	 ﾠ so	 ﾠ that	 ﾠ participants	 ﾠ can	 ﾠ be	 ﾠ
thorough	 ﾠduring	 ﾠthe	 ﾠdiscussions	 ﾠin	 ﾠlectures.	 ﾠA	 ﾠprogramme	 ﾠfor	 ﾠ
continuation	 ﾠ of	 ﾠ medical	 ﾠ education	 ﾠ has	 ﾠ even	 ﾠ used	 ﾠ digital	 ﾠ
imaging	 ﾠin	 ﾠpathology	 ﾠsuccessfully.
	 ﾠ15	 ﾠThis	 ﾠtechnique	 ﾠbreaks	 ﾠthe	 ﾠ
tie	 ﾠbetween	 ﾠglass	 ﾠslide	 ﾠand	 ﾠlight	 ﾠmicroscopy,	 ﾠleading	 ﾠto	 ﾠinstant	 ﾠ
communication.	 ﾠThe	 ﾠdigitalised	 ﾠglass	 ﾠslides	 ﾠwere	 ﾠpresented	 ﾠto	 ﾠ
enable	 ﾠvirtual	 ﾠslide	 ﾠsharing	 ﾠduring	 ﾠsessions	 ﾠof	 ﾠinteresting	 ﾠcase	 ﾠ
discussions.	 ﾠ
	 ﾠ
Cost-ﾭ‐related	 ﾠIssues	 ﾠ
As	 ﾠof	 ﾠnow	 ﾠin	 ﾠIndia,	 ﾠspecialised	 ﾠoncopathology	 ﾠreporting	 ﾠis	 ﾠ	 ﾠ
not	 ﾠyet	 ﾠavailable	 ﾠat	 ﾠall	 ﾠhospitals.	 ﾠAlthough	 ﾠsuch	 ﾠhospitals	 ﾠ	 ﾠ
operate	 ﾠand	 ﾠeven	 ﾠadminister	 ﾠchemotherapy	 ﾠin	 ﾠoncology	 ﾠ	 ﾠ
patients,	 ﾠthey	 ﾠlack	 ﾠadequate	 ﾠback-ﾭ‐up	 ﾠneeded	 ﾠto	 ﾠreport	 ﾠsuch	 ﾠ	 ﾠ
specimens	 ﾠby	 ﾠtrained	 ﾠoncopathologists.	 ﾠIn	 ﾠsuch	 ﾠsituations,	 ﾠ	 ﾠ
slides	 ﾠfrom	 ﾠall	 ﾠover	 ﾠIndia	 ﾠare	 ﾠcouriered	 ﾠto	 ﾠMumbai’s	 ﾠTata	 ﾠ	 ﾠ
Memorial	 ﾠHospital.	 ﾠIn	 ﾠmany	 ﾠinstances,	 ﾠthe	 ﾠreports	 ﾠare	 ﾠoften	 ﾠ	 ﾠ
delayed	 ﾠdue	 ﾠto	 ﾠthe	 ﾠtransit	 ﾠtime	 ﾠinvolved	 ﾠand	 ﾠalso	 ﾠdue	 ﾠto	 ﾠthe	 ﾠ	 ﾠ
fact	 ﾠthat	 ﾠsometimes	 ﾠthey	 ﾠmight	 ﾠget	 ﾠbroken	 ﾠduring	 ﾠ	 ﾠ
transportation.	 ﾠ Implementation	 ﾠ of	 ﾠ telepathology	 ﾠ in	 ﾠ such	 ﾠ
scenarios	 ﾠcan	 ﾠbe	 ﾠcost	 ﾠeffective	 ﾠfor	 ﾠeither	 ﾠsides	 ﾠand	 ﾠcan	 ﾠheavily	 ﾠ
reduce	 ﾠthe	 ﾠprecious	 ﾠtime	 ﾠlost	 ﾠin	 ﾠtransit.	 ﾠ	 ﾠ
	 ﾠ
Usage	 ﾠof	 ﾠtelepathology	 ﾠreduces	 ﾠthe	 ﾠcost	 ﾠof	 ﾠgetting	 ﾠa	 ﾠslide	 ﾠ	 ﾠ
reported	 ﾠfrom	 ﾠa	 ﾠspecialist	 ﾠby	 ﾠ75%	 ﾠonce	 ﾠthe	 ﾠinitial	 ﾠexpenses	 ﾠof	 ﾠ	 ﾠ
creating	 ﾠa	 ﾠadequate	 ﾠset-ﾭ‐up	 ﾠat	 ﾠeither	 ﾠend	 ﾠis	 ﾠmet	 ﾠor	 ﾠ
broken	 ﾠeven.	 ﾠLike	 ﾠin	 ﾠIndia,	 ﾠin	 ﾠmany	 ﾠdeveloping	 ﾠnations	 ﾠthe	 ﾠ	 ﾠ
service	 ﾠprovider	 ﾠneed	 ﾠnot	 ﾠget	 ﾠthe	 ﾠuser	 ﾠto	 ﾠbuy	 ﾠthis	 ﾠfacility	 ﾠ	 ﾠ
because	 ﾠit	 ﾠis	 ﾠthe	 ﾠother	 ﾠway	 ﾠround.	 ﾠAs	 ﾠthe	 ﾠservice	 ﾠproviders	 ﾠare	 ﾠ	 ﾠ
in	 ﾠgreat	 ﾠdemand,	 ﾠall	 ﾠusers	 ﾠflock	 ﾠto	 ﾠthem	 ﾠand	 ﾠare	 ﾠmore	 ﾠthan	 ﾠ	 ﾠ
willing	 ﾠto	 ﾠget	 ﾠtheir	 ﾠtimely	 ﾠand	 ﾠskilled	 ﾠservices.	 ﾠ
	 ﾠ
However,	 ﾠdynamic	 ﾠtelepathology	 ﾠhas	 ﾠmore	 ﾠlimitations,	 ﾠas	 ﾠ
	 ﾠit	 ﾠhas	 ﾠto	 ﾠbe	 ﾠaccomplished	 ﾠbetween	 ﾠcentres	 ﾠusing	 ﾠthe	 ﾠsame	 ﾠ	 ﾠ
operating	 ﾠsystem	 ﾠ(software).	 ﾠThe	 ﾠinstallation	 ﾠcost	 ﾠof	 ﾠthe	 ﾠ	 ﾠ
equipment	 ﾠand	 ﾠthe	 ﾠcomputer	 ﾠprogrammes	 ﾠis	 ﾠbetween	 ﾠ	 ﾠ
US$20,000	 ﾠand	 ﾠ$100,000	 ﾠand	 ﾠthey	 ﾠare	 ﾠaffordable	 ﾠonly	 ﾠby	 ﾠ	 ﾠ
large	 ﾠhospitals	 ﾠand/or	 ﾠacademic	 ﾠinstitutions.	 ﾠOn	 ﾠthe	 ﾠcontrary	 ﾠ	 ﾠ
the	 ﾠactual	 ﾠcost	 ﾠof	 ﾠa	 ﾠgood	 ﾠhigh-ﾭ‐resolution	 ﾠdigital	 ﾠcamera	 ﾠis	 ﾠ	 ﾠ
between	 ﾠUS$5,000	 ﾠand	 ﾠ$10,000	 ﾠ.	 ﾠHence	 ﾠit	 ﾠis	 ﾠnecessary	 ﾠthat	 ﾠ
costs	 ﾠof	 ﾠtelepathology	 ﾠequipment	 ﾠand	 ﾠtelecommunication	 ﾠare	 ﾠ	 ﾠ
lowered	 ﾠto	 ﾠreflect	 ﾠ	 ﾠthe	 ﾠcurrent	 ﾠand	 ﾠaffordable	 ﾠcost,	 ﾠonly	 ﾠ
then	 ﾠ	 ﾠ
would	 ﾠtelepathology	 ﾠbecome	 ﾠthe	 ﾠfavoured	 ﾠoption	 ﾠ	 ﾠ
because	 ﾠit	 ﾠcan	 ﾠbe	 ﾠan	 ﾠeconomic	 ﾠmode	 ﾠof	 ﾠproviding	 ﾠ	 ﾠ
pathology	 ﾠservices	 ﾠto	 ﾠa	 ﾠremote	 ﾠsite.	 ﾠ
	 ﾠ
Limiting	 ﾠfactors	 ﾠfor	 ﾠtelepathology	 ﾠin	 ﾠdeveloping	 ﾠnations	 ﾠ
1.	 ﾠLack	 ﾠof	 ﾠinfrastructure	 ﾠdue	 ﾠto	 ﾠeconomical	 ﾠconstraints.	 ﾠ
2.	 ﾠLack	 ﾠof	 ﾠdedicated	 ﾠmanpower.	 ﾠ
3.	 ﾠLack	 ﾠof	 ﾠincentives.	 ﾠ	 ﾠ
4.	 ﾠSubstandard	 ﾠprocessing	 ﾠof	 ﾠmaterial	 ﾠdue	 ﾠto	 ﾠabsence	 ﾠof	 ﾠ
quality	 ﾠstandards	 ﾠin	 ﾠimage	 ﾠprocessing.	 ﾠ
5.	 ﾠAbsence	 ﾠof	 ﾠquality	 ﾠcontrol	 ﾠin	 ﾠthe	 ﾠpreanalytic,	 ﾠanalytic,	 ﾠ
and	 ﾠpost	 ﾠanalytic	 ﾠphases.	 ﾠ	 ﾠ
6.	 ﾠLack	 ﾠof	 ﾠpeer-ﾭ‐reviewed	 ﾠproficiency	 ﾠprogrammes	 ﾠsuch	 ﾠas	 ﾠ
the	 ﾠAustralian	 ﾠslide	 ﾠclub.	 ﾠ
7.	 ﾠ	 ﾠAbsence	 ﾠof	 ﾠa	 ﾠlaboratory	 ﾠinformation	 ﾠsystem.	 ﾠ
	 ﾠ
Suggestions	 ﾠfor	 ﾠfruitful	 ﾠtelepathology	 ﾠservices	 ﾠ
Local	 ﾠgovernment	 ﾠshould	 ﾠencourage	 ﾠthese	 ﾠefforts	 ﾠdirectly	 ﾠ
or	 ﾠ indirectly.	 ﾠ Direct	 ﾠ financial	 ﾠ assistance	 ﾠ or	 ﾠ provision	 ﾠ of	 ﾠ
infrastructure	 ﾠ would	 ﾠ be	 ﾠ highly	 ﾠ encouraging.	 ﾠ Indirect	 ﾠ
assistance	 ﾠ in	 ﾠ the	 ﾠ form	 ﾠ of	 ﾠ certain	 ﾠ subsidies	 ﾠ and	 ﾠ quick	 ﾠ
processing	 ﾠ of	 ﾠ official	 ﾠ paperwork	 ﾠ would	 ﾠ also	 ﾠ be	 ﾠ heart	 ﾠ
lifting.	 ﾠ
	 ﾠ
National	 ﾠ and	 ﾠ international	 ﾠ scientific	 ﾠ bodies	 ﾠ and	 ﾠ various	 ﾠ
pathology	 ﾠ associations	 ﾠ can	 ﾠ also	 ﾠ pool	 ﾠ their	 ﾠ resources	 ﾠ to	 ﾠ
improve	 ﾠpathology	 ﾠhealthcare	 ﾠservices	 ﾠin	 ﾠregions	 ﾠof	 ﾠdire	 ﾠ
need.	 ﾠ
	 ﾠ
Summary	 ﾠ	 ﾠ
Telepathology	 ﾠ–	 ﾠa	 ﾠwonderful	 ﾠgift	 ﾠfor	 ﾠeffective	 ﾠhealthcare	 ﾠ
has	 ﾠmaterialised	 ﾠonly	 ﾠbecause	 ﾠof	 ﾠadvances	 ﾠin	 ﾠinformation	 ﾠ
technology,	 ﾠnamely	 ﾠthe	 ﾠinternet.	 ﾠIt	 ﾠhas	 ﾠthe	 ﾠpotential	 ﾠto	 ﾠ
provide	 ﾠ satisfactory	 ﾠ diagnosis	 ﾠ even	 ﾠ in	 ﾠ the	 ﾠ most	 ﾠ remote	 ﾠ
places	 ﾠ and	 ﾠ thereby	 ﾠ help	 ﾠ alleviate	 ﾠ the	 ﾠ sufferings	 ﾠ of	 ﾠ
mankind.	 ﾠ Hence	 ﾠ a	 ﾠ positive	 ﾠ impetus	 ﾠ from	 ﾠ local	 ﾠ
government	 ﾠ and	 ﾠ national	 ﾠ and	 ﾠ international	 ﾠ scientific	 ﾠ
bodies	 ﾠis	 ﾠrequired	 ﾠespecially	 ﾠin	 ﾠregions	 ﾠwhere	 ﾠpathology	 ﾠ
services	 ﾠare	 ﾠscarce	 ﾠand	 ﾠmost	 ﾠneeded.	 ﾠ
	 ﾠ
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